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(54) LIQUID CRYSTAL DISPLAY ELEMENT AND OPTICAL ANISOTROPIC ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce field angle 
dependency of, specially, a contrast ratio and a display color. 
SOLUTION: This display element is equipped with at least 
one polarizing plate 1 or 4 and a liquid crystal cell for driving 
which has liquid crystal e3 sandwiched between two 
substrates 3a and 3b. Further, the element has the optical 
anisotropic element 2 constituted by connecting optical 
anisotropic units along the thickness, and the optical 
anisotropic units are so arrayed that they are not constant, 
but minimum in optical-axis angle along the thickness and 
also negative in optical anisotropy along the thickness. 
Further, the angle between the optical axis of the optical 
anisotropic element 2 and the substrate surface of the liquid 
crystal cell for driving varies continuously or stepwise along 
the layer thickness of the optical anisotropic element 2. Then 
an optical anisotropic element which has positive optical 
anisotropy can be combined with this optical anisotropic 
element 2. 
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YWWk 2 ofijafc KE?iK»* ^ ^-f E?i]T* t> H5— 

>-{ii4, wmmwL&t'w y ^f-v/svii >? t'J-^ 
Dazthtz&fcnmMmmMi't^n y ^x— -> 3 >iitia^» 

*^»*Stt4 ft- J: 9 U^i" L t r WPS "J r-4v \ 

*fc. fi^^Jtit^t5^fS*i^«ftt 

4 f (c J; 9 „ ^W^oEJil^aii i'f4®ip D att 



(10) 
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[0 0 8 8] *fc,'»fitt«t«ft«H44:|a^fc^:5 

#¥»#tt*b««>#5**#tti4* 2 5 

Ltt ft{K&3A*a'# & *i S r t m > 5 £ T- 1 afcv \ 
[0 0 8 9] *<Dfttt&&S:wrrmn£LXb l J7=. 

=■ \s >mc^ X •7VU-*£-§--C-T/U=*/Hg(£>oi/ ^fc C 18 H6 
(OCOC7 H15) 6 ^'O-e^mzm-tZCG (OC 
OCm H2ra+1) 6 ft if ril h fix -f * 3 4 y 

[0 0 9 0] 3t*»**^«r«|«-t-5*# 

[0 0 9 1 ] «»ffltt*-fc/M£USVHBHtffiBl±0>mffi 

^PPAp^tLfct^liSr 3 <Sfc5cWSlff^ffl Rft:r**-t-t 0 8 
^Tjk-ti. o tc/«e3„ ZttJ±^S-fe/KOJ9:*^|fijT*, XY 

HW^flfRffcRA WtfJiL^SrfoS*-|6]*»e>Efci:#<oa 
SfJ-fci, ®#r4M*R{fcRA W^-L\& t Sr^iHOffiiFf^ 
*SRf£RA co^'L^iO^ffi^, JStfr^MlfRftRA £ 

-»2ft5cffirt©Jffl#f*#ro*tti:®l*<o*$©iS*J, 

fctt-twffiftSt AW*rott*k:*S Cfcitiiftds^ i: 
5. 

[0 0 9 2] «a-fe/uro»Rffifc:SiiK:*;a*A*t Lfc^ 
# OMHr^fcJKjEBj&'&Jlfci:*) (£14, 2&5tBrt 
0«*f**RA4J4Ri/j:9, **t»#*»ffiffl«|4* 
£#3 fSS-fe/i'roS*REa>P>ffii,^*TB]RAlJ; ijjfc 
**AltLfc»e\ JHW^R»:RA5tt»PJi:fc!K 

[0 0 9 3] @8 0ffl#fsMfrRfrRA SrJtSfltf. "Tfc 
^*>»ARA3S:*#< LT^< £«*fcRAl<0 2 &tcEI*9 
<£>JS#r^f£RA5f4nRAl COg < ft tj , ^ift 

RA10O^r^a> & jifc t # i «5 b^SifiXiMRffl £n 
3o Sffi6<3i;(4, ir*ro^r{iT-t>H^S:^ft:L.fci#, 2 



1$IS¥9-2 0 3 8 9 5 
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[0 0 9 4] w<0±5**#Wfc*Mlf4, I9i:^n 
?&R&#cO®t>r**fRft:RB £l2 8cojgtffs|Mf RftR 

5^«^(c-T3t, «*RA3fc*#< l,TV*ofc££, 
ffi$r**RfrRA <0 22fc5cBDrt©JB*f**RA tfnRAl 
<£>ft£;£|6j(C;*;#< ^3cD{C*fLT, HJrgMfRflcRB 
10 OnRA2 OftS*|6]<OJHW*^# < ft t> , ^r«0M*, 
^££ftfc2&7cErt<aB^*ftteRI-&>?, 
RftRA Sr**«Ui*t«-t-«rt*^*, ttfttttt***) 

[009 5] ^OT^tSS^sfl-^-Cfiffilftffl^-fe/W'CD 
ffl*fs(M»R*tt, l8i;^LtJ: 5(c+fR(7)fttt(4, * 
^B(d«-LTSiaT'{4/«c< , ^Tffl^Tl>3. tot, 
-^**flH-5H9<03fc^**^-©JHW4M«P3ft:RB 

20 [009 6] H6£{;if4|gf 9 jc^i" 4: 5 fcJBSfSMftRft: 
f4, 5fcttasai^6<jli*aCnfcia5iJSrLfc3t^S*-tt4feR 

[009 7] WT, AM^ttftiCA D^fcE^iJ^ Lfc 

a. 

[0 0 9 8], -J»{C«aftfflfiJEft-fe/Pf4, rSft-fe/Kd^iP 
30 -f5«ffiJCJ:o-Cpra©jftftjH*ro* (— J»lil*4 3 8 0 
nm*»& 7 5 0 nm*-C*cOffi«) C0M^(S]^«<1W(C: 

[0 0 9 9] *^g^cD*^««fflcO*^^^ 
D3rta5fo3 0 r^T-te3ttti(4, jt^DtJtfSriifi 1 

40 ftlfa<nUCi\t'-y?-tfM\,^m-&. %\it<D^M 

[oioo] sfoT, '>/£< t nra* 

50 l.:*t-f 5i!3fcttf*, iBBbfflfSal-fe/n^^Tmjti-iti-aig 



(11) 
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* 

Anl • dl /Tl = Rl /Tl 
fcfdL Rl =Anl • dl ( U * x — > a >4t) >£45^;frtt£An2 



* [0 10 1] ftot, IgidfflfKfBir/KWiireJtttw^/h 
(4, K»lfflWfi-fe/K^ffiSWfit3tlc:*ff*fflW^n o t 
S»3t{-*M-5JS*f^n e iO^SrAnl (=ne-n 
o :JB*f*»**t) > »fi«0>ff**rdl , iKAAafe 
D^ia?ijw^« (y^hfc) £T1 
[1. 1] 



£d2 . **ft*tt*«JB«>3fe*io>»iaCixft*SrT2 



[0102] R«K(^ L-CM«ffl* 

An2 • d2 /T2 = R2 /T2 [1.2] 
fcfdU R2 =An2 • d2 *»fflifcA-fe^ro;fe3tettro*/hH«l4, [1. 1] 

[0 10 3] «o-C, ttaffl*^**^©**^:*** 



(Rl /Tl ) > (R2 /T2 ) 
[0 10 4] 5fe^S*1±4Sl©S<03ttt* s *«KW«w*aCtt etters 42A, 7(1973) ) 

x^^^m^m^^coBmi. ^se^io-c^s-A- [0105] 

f = X/ (pX An) 

p(43tttcOfeCttfc°y^ft (p = d/T) 
f << 1 0>»&-tef4, «#***ftO*»I*BiJ«* 



[1.3] 

(C. Z. Van Doom, 



[1.2] A 



Physics L 



[1.4] 

S****^ f > > 1 ©*fl=«r»fc-*-w £ 
5. <toT3t^S*-14»4> [1.4] 



p X A n < X 

[0 10 6] t^?>X\ v-< x bfitfj¥ft\£±£l'\ T 

ft i: -ASK^-ftf 5 , r <omSi <r>mM f s> $ p i: =■ 
^t!) s/^fft^W5p*9®*f^n twin Xprofiii, 
^ItiW^g^ia (^ttiClotS* 9 , M&fti£(4 3 6 30 
0nm)i>f,400nm 1 g&ft#£(4 7 6 0 n mil>h 8 3 
OnmOflSffl) (Cfc5<hiltR«5:SL£££-5 (J. L. Ferg 
ason ; Molecular Crystals. 1. 293(1966) ) „ CICDJ; 

*#*?-&»j^S*^#tt*«Aw¥*&IBiJr*n 

[0 10 7] #¥*#*?-W:B$i^f-:7 * /UJ^ZM 

r it J: C*-a:/J:fit«SS7-f/u 
A (retardation film) £r^Jl Lfct©^, *a CH8E?'J 

«:»*■*- « r. i d «t o T» e>*x5 fc*«JS±*e t * 



[1.5] 

[0 10 8] me>©*^»*sR-T-ttfli*«, **IB*r 

[0 10 9] L7$>U **»** : PK*»b*b5«Ht'C 
feS r±*flri:T*fifcWC*3te«)ia(E*lSl*«a!j «r-«c 
fcSvS4R»ofc**#T?*9lL <fc 5 

S*tt. ^3fc<k£fc(c1gBiff$mas£U, ifijHHHjk^tll 

[0 110] Jtr-e, Sfa*Jfe**4:fe^**rW»i-f* 
(-14, Jfe****^*!*^****^*^:**^*** 
^*** J f-«rrn4:IBHIKc/N'f.^y y hgfi^J Lfctcot 

[0 111] ftii, Afwm^iUfKiB^iEro 

[0112] ^(D^m^m^x-mm^tztmrnic^ 

[0 1 1 3] H2 4(4, *^B^C05t^*^-P(O5ttt(75 

i^wffi^^-rniT-, [H2 4 (a) n*mw(DmMMm 



(12) 
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ttRroftWri^ftbOL |:*iSt5, T<»J<7)g« 2 b (DM 

^y^Mfifa) „ rc?5lE?i]£_kri>kJi.;fc#iJ;aS0 2 4 
¥ffi-h(cfci9> -Tft*?-^— »*6±icli5oTiaJiJLrv^ 

■5„ 0 2 4 (c) fiZtt^^^fcfcSfflLfct #C0ia?lJ 

rft£jg<75#4*#ftri^ji,5t0£0 2 4 (d) ICtfL 
fc„ (12 4 (c) , (d) frhfrfrZX 112 4 

(a) wifi^iJ^rZWJ; "9^**>bMffliJi--5i. (c) T* 

tu, (d) x*«r<75ifw^cnT'ia?ijLTv^„ :© 
loin] ^<7>mt£ft^mijm*&i?<D£?i l c 

[0115] 125 (a) li. i3, 4, 5 {Z^ LfcSg 
%M*m.\^X\,^Z> 0 02 5 (a) (*3t^*^Sr, 

^ (tn) *zm*^n.tz.mx*hz>< l (c) tez«Ltri> 

£^ Ltcmx&> t> , S^^jt^iUt^Alt Lfc^-g-OjS 

5« (d) ( c ) tmcj}fafab&-ftt%<nm®)mm 

wfilftttl L opW^rr6](*A^ro{B Jttt Lipi: JSiaf'X*? h 
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(d) tP]^^^wmiI?5Spn*P^lxfc^T-fci5, r 

tfX& 0 rti*s*^s J 6;'.SW±{c^ds^S< &5 
fettj t^tfftS^Sf&WKCHtfcij, £0 protest 

TSfeftj *JBk*$n*. 0 (e) ©#3*»#*?-lttr 

io i-e*w*ak#*s#p,ii5. 

[0 117] K±, *^6»**^-*a50jSfel»lc»-LT« 

SftWLfca*, STN^/!) KIE?lJW (Hy b r i 
20 d Aligned Nema t i c) ■pt^iOgl 
^ffl-C-#5(DT*STNc75^Sr3fc#-t-5^i: LT^ 

[0 118] £l±*»fe» *©***#tt«r*i-*4£»;fr 

30 [0 119] *«Wtt^OIE-g-i:A^-03t^S*'tt«rt 
[0 12 0] fc*s, ±J*<OKWt?»4#*^6ft3JrsH^t3t 

40 jfm?<n>ffii&wx'<r)yt$ji(Dfa%t>m-x\ i^SBiE^J^ii 
[0121] «±OJ: 5***»**^-^lia-t-St 



0 (c> w^a^^-titejfejtiiSASfc*), 

[0 116] — wttiJS^tflr^oV^-C, 0(e), 
(f) SrfflV^TRW*-*. 0 (e) (£)«:. H (a) 



[0 12 2] %KOftA«^*'F-(0%lb«tt^j^l 

[0123] (mmmm 1 ) la 1 *j«tvia 2 

1 0 Ii 2 tt^iSTt^ 1 , 4 (LLC2-92-18:SANRITZ tt 

50 m t. z\n<b(omicnnmmm<D^m^m^xh^ 
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[0124] nt^um* t ^xumffimmwnk-&*2 

2 b W(C*^»*tt«liWi 2 c «r^fi**fc-fc/w*3a«: 

S i02 U W»c*¥»*tt^*-0*>5f f -f 

^3to^M (M)7i=^il:i^f/^t- 10 
T/U*jum<7>H<^tiCl8H6<.OCOC7 H15)6) 7553t^ 

»fflfKfa-fe/W3{CjftV^^3 0° , 8^**6 0' t L- 

fflCDAn d{4- 5 7 0 nmt'fcS. 

[0125] igidffl^fair/p 3 i-s.mmffimmmih-t'i' 2 

tfiI#*£4ffl(cE«£n5„ 2tScro±{fflS«3 a i:Tffi!l 

s«3bt tt-taxjenawwffi 3 c . 3 d zmfc lt 

t), |g»m^3 fK««t*ix5. £!3a, 3b|B]fcIE 
•OttWft^ttSrttoifeCjM^^-r (ZL I 20 

-4 2 8 7, E. Merck Co. Ltd ttJS) 
8 11 GSfpn*, E. Merck Co. Ltd #M) SrffiALfc 
*a£*Lfc;flS9 0° T'tgASix, Httffi2i3 1 

[oi2 6] mmmfe&^'\'3\cm^izteMi<ob.TL\*. 

0. 0 9 3, f&BBerolf:3M2 5. 5(imfi)5, SZftffl 
?KA*/U3<affiA£-^PW:Tfl!iatg3 bd»P>-httl£tK3 a 

i4 9 0° 'K^ h^WTN-fe/ut LTtbf^U iSeftflMB 30 

[0 1 2 7] HI 2 (a) »±**Kt?KI8»Ci3»t5«*** 
*^W»ritS:n%i-^«*mH-C*>3 0 (1. 1) *5<fcL* 

(4. 1) {i2tfc<75<B3t^l*JJ;tJ«4co@ilttr'foi3, 
CftiblSBli^iCitSSL (1. 1) liYilcW LStgcoEfc 
*fefrl*|-e*>3 + Z*lfil*»e>jl-CS^rtHHl»J tl 3 5° T* 
E«£*t3. (3. 1) , (3. 2) l4J»»ffl«*1r/i' 
3CD±ffi!lS&3 a £Ttfl!l£1g3 b<Oy XZlsifltottiivh 

Ei*i*aa*ifiit», -ft&ttsvMcBWEU yw»L7 
tr->^tt (3. l) t<o/j:-r#|tt+z*iRi*»&*-CR^ 40 

ftia 9 r* 4 5 ° -c-eb $ tts. 

[0 12 8] *#»#* : F-<?*5«attttffiJMI-fcA'2 
0> (2. 1), (2. 2) tt**ve*i-h{HiT««>S« 
2a, 2 b<75^ IfV^Wt?, «,^llt«ffl?SH%-fe-^2tt7 
fcrvf* (2. 2) ^BftfflJSft-fr/V-aro?^^ 

(3. 1) £5PfrK:fc5J:5»ce«£*t'5. -*"**>*>, 
iSft^LMiDJtttOL (B6) ttiix&9tr>^tt{i 
fSo-CEe^n, JS*S*^teW7 tr^^JSSixfcE 

ic^-r 5 « *3 (t -s m to it** i At a „ 
[oi29] djfe« i tt^iiw ( i . i ) Am^wmm 50 
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i&i-tr^w^e'i^tti (2. 1) ta^-TS «t 5KE 
tLfc„ 

[0 13 0] ^PfiEO^^^T-Srll 2 (b) <T>mW: 

JE3 f **bMMfliKA-t:*'3£>Mi3 c - 3 d ffldfttta 
fi, lVA>f)5Vi-C'3Eftc?tfc. S£l££rlll 
i o ic^-r, 110 l*±T**W 4 #f£<oa«jpmjE-j8 

i&SM^AS^ft^ft^ftTSJfJ, IEffitf>ib6 0° ^T' 

-So Siffiite^ro^jg-etjEffi (m^e = o° ) rogig^ 

[0131] Hill l4*£*&WWtt;|&0iJ<DTN-LCD 

si-s. *fc, m^6o° -c© 3 v^-ia^jg^sis 

VTStftff, 3V<o«£EX-«^*S0° ji>P.60" ^i:* 
[0132] *%tt«tB<0»d\ 110 jlS t , Tti 

[0133] r©i9^ttliA- ^-try-v-a 
[0134] {VcXM 1 ) 1 icJav^T, KAM 

[0135] mm.WM 2)012 tt**«SJBJIBt*Jtt 

2»4T«aftE2bro*At*-t-5ffiflUi*y-f 5 KAL 
-105 1 (B*^=^A®i) *«**S*L, -^W^ffit- 
7trv^*n.a^lfi$ixTi/^ 0 yt'^i'h^tti 0 -c**> 

B B B t;KOAndli-5 7 0nmfJ)5„ jRS$>T-W3t# 
[0 13 6] (1. 1) feit/ (4. 1) tt(B3t«l* 

±t>'4<75jsiittr-*5i9, rtbP>t±su"icii:^L (1. 

1) l4Y*ati»U+Z*r6]*»e>a-CS^tHHll5lll 3 5 



(14) 



&WIW-9-2 0 3 8 9 5 



25 

° J3. 1) t (3. 2) amkamnxm 

±^3<r>±.mitrm<Dm^.3 a , 3 b^^^^^X', 

m^SL^f-lii^U Y*ft|d*fb7 If^rtt (3. 
1) t<»t£^1$\%+7.^fafrib%XW%l\m'0-Q4 5° 

[0 13 7] Sft«fffl$it;U2©)t# (2. 2)f4 
Tfl!lwaffi2 b©7 f IEt!)ffl^-iryU3W± 
{RiJS«W7t'>-^$A (3. 1) ICj4£U T«*tt«0 9 
t'^^tt (3. l) ispffKi*5J:5JwEBSix« (> 

[0138] 1 coj®iitt ( i . i ) i±, mmmm 

BB-fe/W3<75ji{BSS«W7 f (3. 1) t^J-fr 

[0 13 9] *»£<aj£,fi«7j*3ll^£|g2 (b) 

ti, i vt4>p>5 v&x-mtzii:tz 0 msk&m 

1 3 K^-f. ft&m 1 1 tit«i- « t^*»5iB 

[0140] mmwm 3 > 2 tc&v vc, %a 

W«ffljS*-feyU2W»SJgS:y'1'^ h£ 1 0° Wfctti 
E?U 1 1£5 <fc 9 Lfc„ #fflf4T«StK 2 b a» 

0° T?*5fcftiat»ll8 2 t 451^^4* t>n 

[0141] (MUsmfStA ) B9 1 5 B***»«lcd3Jt 
5fSS^^<73«^Sr^-f-^^|g-C-$)-5„ II© 
#¥J*#*^^*5«flttflra***^2 ttStttJBMII 2 
■ *S It 3 «fl fflHRJB »** ^ 2 i |BIfl|-e*> 5 . 

[0 14 2] IB2(O^^A^^-c« > 5^M0tfflffiA 
■feA.514. #rtB»fi^*l«fflf»*-fe^2Wfl|jSS:±TS 
*J"(C Ut<fe<©T?;fc5. *WE««»«fflK*-fe/i'2«)T« 
WR 2 b *s J: t«ME«fl ««ffl«f B -tryu 5 <D_k«*K 5 
aK>KS<!:St5»llllcs|?!)Y5 h'AL-105 1 (B 

J6*H-Ci'>5 0 7*V?vuh:fcl4l 0 T'fc^o — *\ MfB 

iifiif <iiliitriiffii'<ittf l iihmyfH 'fffti mm 
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[0143] y-fz. bftttm-zfrt ho° -c-*>5 0 

[0144] (1. 1) fciyt (4. 1) 
J:0 ! 4cD@iittT-fct9, -ix?>H:ZV{Cji:S5L (1. 

1) f±Ytttc*tU+z^r|6]^6^,TS^FtHHl!J(wl 3 5 
° X'&m.ZtlZo (3. 1) £ (3. 2) f4gEibffl?£ B l 
-fe^3<D±ffi!li:TffiOOSffi3 a , 3b<Dyif^V^X\ 
mpjfiSvsca^L, YW(^*f L7fy^lt (3. 

1) t<Dt£-fjlitS.+ Z]jlti}frtb&X5£&f$\-®<9X4 5° 
10 T'EB^ixSo 

[0 14 5] ttftttfltffittil-fc'l'2a%tt (2. 2) 14 
TW<D&&2 bW7 hTV^«iT\ SBffliSt^30± 
«iJSSc07fcr>i/$ft (3. 1) fcOt&U TlSte»7 
^v^W (3. 2) tsptf|t4:5«I:5fcE«$ix5 0 

[0 1 4 6] %ftttfffflttA-tr*'5 0>3fcM (5. l) ft 
±I«Sg5a«7^^«|-C% «ttfflifol|-trA'3 0>± 

«iaaE©9 ev^i* (3. i) ic^ftx\ t«ssw>5 
[oi47] u±fa i osoiw ( i . Da, mmmm 

20 BH-fe^3(D±{|!|SKC>9 (3. 1) tspfifKft 

5 <fc 5 J-EB Lfc 0 

[0148] *#tj$e>tt£«^ire-$rBi 2 (b) comm 
Mx-mn^mi^m^Ltc mfef&owztt mmm 
m.3 ft*ibmW)mm&-i:A>3<Dmte3 c-3 dw^na 
•rsffijEE) (4, ivi»&5vit?tfts*t. 

*s<fc?>, .fcfrffi© reaitj fceHfSjtfc. 

[0 14 9] (%Jftgffi5) HI 7f4*H16JB«fc*3tt 
30 5*****^0«j«Sr*-r4MM*aB|-e*>5. I lco 
**»*# : f--C*)S«A1t«ffl*fi-fe/P 2 f43fctftgtB 2 
t*5ft*«A*|«fflatft-lr/U2 tfiafc*jtT-fc5 0 fcff 
L>i-iBa*«(4S 102 Sr*f*JK»L, TIWS^cot'^^ 

I-J4, Sii:EI6]^D ! a*sjfiSi^■C^^5 0 
[0 15 0] ^2<7)5t^S**^T-fc5^*|«fflfK B 3 B 
*A'5I4, WIB©aft»fl|ffljttft-feA'2ro#J6*±TS 

.tt-18 0nmT'*>5 o y-f * h^ttW-fe/l/* «> 0" 
40 T**>5o 

[0 15 1] (1. 1) fcit/ (4. 1) f4<B7fc«l*3 
<fct/4(OSiittT*$>i9s rttfeliStMrit^L, (1. 
1) (4Y#|Cl*)-L+Z*-[^A^l.TSNFf+lElt)(-l 3 5 

° THiiMitnti i>i imf >iiiiB 



ii i mf <t l i nn ■hwmii W K i l i 

•fe/P3«±igfliTffl!lWS«3 a , 3bW7^1t\ 
rtte>J42v|Cil[^U, YtttCjttL^ lf>^tt (3. 
1) t<Dtj:1rjtii-£+Zjfftt>>t>M 4 XKMfn\B}*)X'4 5° 

[0 15 2] ffi^««fflfgf B -fe/U2C03ttt (2. 2) (4 
50 Tffl!l<£>S1£2 bWE(*]^-fn)T% ^iftfflfKHl-feyL- 3 W±(SiJ 



<n&W}mmM,^Mz&i,wx±Ji>&&&mc¥ffX'$> 



(15) 



#Pjjq2 9 - 2 0 3 8 9 5 
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^i/tt (3. 2) tWic&S <fc 5{-iafi£ix5„ 

[o i 5 3] unmmmm^^5co±m (5. d « 
±ffiij<75S« 5 a <7)iEfa#r£]T% mmmmBB±^ 3 o±«a 
SS»7^y^«i (3. i) ewe, TfiiJS«w9if 

[oi54] Mfftis. i <©Si§w ( i . i ) i*> mmmfc 

^ B ±^3<D±mmm.<Oy tfv^tt (3. 1) 
[0 15 5] **^W^S^*T-*HI 2 (b) <Dffi«R 10 
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